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Description 
TECHNICAL FIELD 

5 [0001] The present Invention relates to novel salfcyfamide derivatives, to a process for producing the same and to 
drugs containing the same as the active ingredient. More particularly, the present invention relates to novel saJicylamide 
derivatives exerting an effect of inhibiting the activation of NF-kB and useful as anti-inflammatory agents and immu- 
nosuppressive agents, to Intermediates In the production thereof, to a process for producing the same, and to drugs 
containing the salicyiamide derivatives or salts thereof as the active ingredient. 



BACKGROUND ART 

[0002] Anti-inflammatory agents conventionally used include steroid agents, prostaglandin synthesis inhibitors and 
so forth. Also, cyclosporin, FK506 (tacrolimus) and so forth have been used as Immunosuppressive agents. However, 
is it has been pointed out thatthese drugs have problems in effects and side effects. 

[0003] In particular, generally many of them have strong side effects, which is a severe limit upon their use as anti- 
inflammatory agents and Immunosuppressive agents. 

[0004] Accordingly, it has been desired to discover or create novel drugs exerting little side effects and having novel 
chemical structures and operating mechanisms, so that there have been made studies for discovering or creating novel 
20 compounds that have different chemical structures and operating mechanisms from those of conventionally used drugs 
and exhibiting excellent anti-inflammatory activity or irirnunosuppresslng activity. 

[0005] NF-kB was identified as a nucleoprotein bonded to the enhancer of irnmunogbbulln K-chaln gene (Cell 46, 
706-716. 1 986) and at first It was considered to be a transcription factor specific to B cells but afterwards it revealed 
that it exists in various types of cells. NF-kB is a hetero dimer consisting of two subunlts and Is constituted by various 
25 combinations of p50 or p52 having Rei homology domain (RHD) of about 300 amino acids with RetA. c-Rel or RelB 
(Annu. Rev. Immunol.. 14, 649-681. 1996). 

[0006] NF-kB is a dominant transcription factor in biophylaxis reaction and genes induced by NF-kB includes besides 
immunoglobulin, cytokines (IL-1 , IL-2, IL-6. IL-8, TNF, etc.), cell adhesion factors (E-selectin, ICAM-i, VCAM-1 , etc.), 
nitrogen oxide (NO) synthetase, Fas llgand, etc., most of which are deeply concerned in frnmune response or Inftam- 
50 matory reaction (Ceil, 87, 13-20, 1996). 

[0007] Factors known to cause activation of NF-kB include besides TNF-ct, IL-1 , antigen stimulation, TPA, UV, acti- 
vated oxygen (Annu. Rev. Immunol.. 12, 141-179. 1994). Therefore, it is conceived that stimulation of cells with TNF- 
ct or the like and discovery of a low molecular weight substance induced by the stimulation that Inhibits activation of 
NF-kB will undergo further development of anti- inflammatory agents and immunosuppressive agents. 



DISCLOSURE OF INVENTION 

[0006] In consideration of the above problems, the present inventors have repeated screening extensively and as a 
result they have found that novel saHcylamkJe derivatives having specified chemical structures, I.e., compounds rep- 
40 resented by the formula (1 a) (DHM2EQ) and the compounds represented by the formula (1b) (DHM3EQ) described 
herelnbelow exert an effect of Inhibiting the activation of NF-kB, thereby achieving the present Invention. 
[0009] That is, the present invention provides the following novel salicyiamide derivatives, a process for producing 
the same, and drugs containing the same as the active ingredient. 

45 [t j Salicyiamide derivatives represented by formula (1) 



10 



35 



50 




55 



wherein R 1 represents a hydrogen atom or a C2-4 alkanoyi group. R 2 represents a group represented by the 
following formulae (A). (B). (C). (D). (E). (F) or (G): 
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OMe 





F?0 OR 3 





R 3 0 OR 3 




Wherein R 3 represents a C1-4 alky! group. 

[2J Salfcylamlde derivatives as described in f1) above represented by formulae (1a) or (1b) 




or 




[3J Salfcylamlde derivatives as described In |1) above, represented by formula (2) 




(2) 



OMe 



wherein the symbol in the formula has the same meaning as described in [1 ] above. 
[4] Salicylarnide derivatives as described in [1] above, represented by formula (3) 
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wherein the symbols In the formula have the same meanings as descrtoed In [1 J above. 
[5] Salicylamfde derivatives as described in [1] above, represented by formula (4) 




O 

wherein the symbol in the formula has the same meaning as described in [1] above. 
[6) A salicylamfde derivative as described in [1 ] above, represented by formula (5) 




[7J Salfcylamlde derivatives as described In Ml above, represented by formula (6) 




(6) 



wherein the symbol In the formula has the same meaning as described In [11 above. 
[8) A process lor producing salfcylamide derivatives represented by lormula (2) 
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OMe 



wherein the symbol in the formula has the same meaning as in described above, comprising reacting 2,5-dimeth- 
oxyaniline wtth O-aBcanoytsaJicytoyl haiide represented by formula (7) 




wherein R 1 has the same meaning as described In [1] above, and X represents a halogen atom. 
[9) A process for producing salicylamlde derivatives represented by formula (3) 




wherein the symbols in the formula have the same meanings as descrfoed above, comprising reacting a sallcyla- 
mide derivative represented by formula (2) 




OMe 



wherein the symbol In the formula has the same meaning as in {1 J above, with an alkanol represented by formula 
R3OH wherein R 3 Is a C1-4 alkyl group. In the presence of a compound represented by a formula C 6 H 3 l(OAc) 2 
wherein Ac is an acetyl group. 

[10] A process for producing salicylamlde derivatives represented by formula (4) 
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5 




o 



wherein the symbol in the formula has the same meaning as described above, comprising subjecting a salicylamide 
derivative represented by formula (3) 

15 



20 




wherein the symbols in the formula have the same meanings as In [11 above, to epoxidation. 
[11] A process for producing a sallcylamide derivative represented by formula (5) 



30 




40 

comprising subjecting a sallcyiamlde derivative represented by formula (4) 



45 



50 




wherein the symbols In the formula have the same meanings as descrtoed in (1 J above, to decHalkylketalation. 

55 

[12] A process for producing salicyiamide derivatives represented by formula (6) 
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5 




OH 



to 

wherein the symbol In the formula has the same meaning as described above, comprising subjecting a saJteylamlde 
derivatives represented by formula (4) 

1$ 



20 




wherein the symbols in the formula have the same meanings as In [1] above, to reduction. 
[13] A process for producing a sallcylamlcte derivative represented by formula (1a) 

30 



35 




so comprising subjecting a sal fey! amide derivative represented by formula (5) 



45 



50 




to reduction. 

[14] A process for producing a sallcylamlde derivative represented by formula (1b) 

55 
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5 




OH 



10 

comprising subjecting a salfcyiamlde derivative represented by formula (6) 



15 



20 




OH 



wherein the symbol in the formula has the same meaning as described In [1] above, to dediaikylketalation. 

25 

[1 5] A drug comprising a saiicylamlde derivative represented by formulae (1 a) or (1 b) as described in {2] above or 
a salt thereof as the active ingredient. 

[16) An agent for inhibiting the activation of NF-kB comprising a saiicylamlde derivative represented by formulae 
30 (1 a) or (1 b) as described in [2] above or a salt thereof as the active Ingredient. 

[17] Antl- Inflammatory agent or Immunosuppressive agent, comprising a salicylamide derivative represented by 
formulae (1 a) or (1 b) as described in [2] above or a salt thereof as the active Ingredient. 

3S BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] 

Figs. 1(A) and 1(B) are graphs Illustrating NF-kB production Inhibitory activities of DHM2EQ and DHM3EQ, re- 
40 spectlvely. 

Figs. 2(A) and 2(B) are graphs Illustrating effects of DHM2EQ and DHM3EQ, respectively, on mouse collagen- 
induced arthritis. 

DETAILED DESCRIPTION OF THE INVENTION 

45 

[0011] The C1-4 alkyt group represented by R 3 In R 2 In the formula (1) above Includes methyl, ethyl, propyl, butyl 
groups and Isomer groups thereof, with a methyl group and an ethyl group being preferred. 
[0012] The C2-4 alkanoyi groups represented by R 1 In the formula (2) and (3) above, include acetyl, propionyl and 
butanoyl groups and isomer groups thereof wfth an acetyl group being preferred. 
50 [0013] The halogen group represented by X in the formula (7) above includes fluorine, chlorine, bromine and iodine 
atoms, with chlorine and bromine atoms being preferred. 

f Process for producing the compounds of the present invention] 

55 [001 4] The compounds (salicylamide derivatives) of the present invention can be produced according to the synthetic 
process by Wipl et al. (Synthesis. No. 12. p.1549-1561 . 1 995). 

[0015] Next, the process for producing the compounds of the present invention will be Illustrated based on the fol- 
lowing reaction schemes. 
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[001 6] In the following steps, the compounds represented by the formulae (1a) and (1 b) and production Intermediate 
compounds represented by the formulae (2) to (6) are novel compounds. 



Production Routes of DHM2EQ and DHM3EQ 



OMe 



w 



15 



20 



30 



35 



40 




OMe 



(b) 



<^H 3 l(OAc) 2 /R 3 OH 



FfO 





(3) 



(7) 



45 



50 



55 



Epoxidation 



R 3 0 />R 3 H 





(4) 
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Production Routes of DHM2EQ and DHM3EQ (Continued) 




DHM2EQ (la) DHM3EQ (lb) 



Step a: Preparation of N-<2-alkanoyIben2oyf)-2 f 5-dlmethoxyanHine 

[0017J 2,5-Dimethoxyantllne Is dissolved In a solvent (pyridine, etc.), an ethyl acetate solution of O-aHcanoyteallcyloyl 
halide is added thereto at -7B°C to 50°C, preferably under ice cooling, and the mixture is allowed to react under stirring. 
After stopping the reaction by addition of water, ethyl acetate is added to the reaction mixture, which then is sequentially 
washed with hydrochloric add, water, a sodium hydrogencarbonate solution and water. After drying, the organic layer 
Is concentrated under reduced pressure and dried under vacuum to obtain an N-(2-alkoxybenzoyl>2,5-dlmethoxy- 



10 



EP 1219 596 A1 



aniline compound represented by formula (2). The compound can be used in the next step without purification. 
Step b: Preparation of 3-(0-alkanoylsalicyloyl)amino^.4-diaIkoxy-2.5-cyck)hexadienone 

[0018] The compound of formula (2) obtained as descrtoed above Is dissolved In a solvent such as methanol, diac- 
etoxyiodobenzene is added thereto at -20 Q C to 50°C. preferably under ice cooling and the mixture, is allowed to react 
at room temperature under stirring. After concentration under reduced pressure, ethyl acetate is added and the reaction 
mixture is washed with sodium hydrogencarbonate solution and saline. Then, the solvent is concentrated under reduced 
pressure and the obtained residue is purifiedby column chromatography to obtain 3-(C^alkanoylsancyloyI)amino-4,4-dl- 
alkoxy-2,5-cyclohexadienone. 

Step c: Preparation of S.e-epxoy^^-dialkoxy-S-sallcyloylamlno^-cyclohexenone compound 

[0019] 3^0-Ancar»ylsallcyloyl)amlno^,4Kjlalkoxy-2,5K^ohexao1enone represented by formula (3) is dissolved In 
a solvent (tetrahydrof uran, methanol, etc.), hydrogen peroxide water and sodium hydroxide are added thereto at -20*C 
to 50°C, preferably under Ice cooling, and the mixture is allowed to react while stirring. Ethyl acetate Is added to the 
reaction mixture, which is sequentially washed with hydrochloric solution, aqueous sodium thiosulf ate solution, and 
saline. After drying, the reaction mixture is dried under vacuum. In order to remove the residual starting compound, 
the residue is dissolved in acetone, p-toluenesulfonic acid is added thereto and stirred at room temperature to Decom- 
pose the starting compound. Ethyl acetate is added to the residue obtained by distilling off methanorunder r^ 
pressure, and the solution is washed with water. The residue obtained by drying the ethyl acetate layer Is purified by 
column chromatography to obtain 5,6-epxoy-4,4-dialkoxy-3-salfcyloylamlno-2-cyclohexenone compound represented 
by formula (4). 

Step d: Preparation of 5,6-epoxy-2-salcyloylamino-2-cyclohexenTl ,4-dione 

[0020] S^-Epxoy^^laikoxy^-sallcyloylamln^^yclohexenone compound represented by formula (4) k dis- 
solved In methylene chloride, an inorganic add or organic acid (trifluoroboron diethyl ether cprnplex, etc.) is added 
under ice cooling, andthembcture is allowed to react while stirring. A solvent (ethyl acetate, etc.) Is padded to the reaction 
mixture, which Is washed with water. After concentrating the ethyl acetate layer, the obtained residue Is washed with 
methanol to obtain 5,6-epoxy-2-salicyloylamino-2-cyctohexen-1 § 4-cripne represented by formula (5). 

Step e: Preparation of 5 ) 6-epoxy-4-hydroxy-3-salicyfoylamino-2-cyclohexenone (DHM2EQ) 

[0021] S.e-Epoxy ^-sallcyloyfamlno^-cyclohexen-l ,4-dione represented by formula (5) is suspended In a solvent 
(methanol, ethanot, THF, etc.) and a reducing agent (sodium borohydride, etc.) is added thereto at -78°C to 50°C, 
preferably under ice cooling. A solvent (ethyl acetate, methylene chloride, etc.) is added to the reaction mixture, which 
is sequentially washed with hydrochloric acid and water. After drying, the solvent layer is concentrated under reduced 
pressure, suspended, stined and washed with methanol to obtain 5,6-epoxy-4-hydroxy-3-saJic^^ 
enone (DHM2EQ) represented by formula (1a). 

Step f: Preparation of 3,3<tialkoxy^,5-epoxy-6^hydro^ 

[0022] 5,6-Epxoy-4,4-dialkoxy-3-salicyloylaminc-2K^ohexenone compound represented by formula (4) is dis- 
solved in a mixed solution of a solvent such as methanol and sodium hydrogen carbonate.splu^on, a reducing agent 
(sodium borohydiide, etc.) Is added at -78*C to 50°C, preferably under Ice cooling, and the mixture is allowed to react 
while stirring. A solvent (ethyl acetate, etc.) is added to. the reaction mixture, which Is washed with hydrochloric acid 
and water. After drying, the solvent layer Is concentrated under reduced pressure, dried under vacuum and purified by 
column chromatography to obtain 3.3-dialkoxy-4 ( 5-epoxy-6-hydroxy-2-saficy1oylamide-cyclohexene represented by 
formula (6) 

Step g: Preparation of 5,6^poxy-4-hydroxy-2-sallcy1oyfamlno-2-cyclohexenone (DHM3EQ) 

[0023] 3,3-Dialkoxy-4,5-epoxy-6-hydrexy-2-salicyloylamlnoxydohexe represented by formula (6) Is dissolved in 
a solvent (acetone.etc), p-toluenesulfonic acid is added to the solution, which then is stirred at room temperature to 
proceed reaction. A solvent (ethyl acetate, etc.) is added to the reaction mixture, which is washed with water. The 
solvent layer is dried, concentrated under reduced pressure and purified to obtain 5,6-epoxy-4-hydroxy-2-sancyloylami- 
no-2-cyclohexenone (DHM3EQ) represented by formula (1b). 
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[Pharmacological Activity] 

[0024] The biological activity of the compounds of the present invention was confirmed on DHM2EQ and DHM3EQ 
by the following tests. 

5 

A) NF-kB Production inhibitory activity 

. [0025] The NF-kB production inhibitory activity was measured by luciferase reporter gene assay as shown below. 

10 [Luciferase reporter gene assay] 

[0026] A reporter using luciferase DNA was prepared and the NF^kB production Inhibitory activity was measured by 
use of promoter/reporter assay. 

15 l)Plasmid 

[0027] As the plasmid for luciferase assay, 3XkBTK-Luc (endowed by Dr. Junichiro INOUE of The Institute of Medical 
Science, The University of Tokyo) obtained by coupling luciferase gene derived f rom lampyrid to 3xkB derived from 
IgK gene and HSV-TK promoter was used. Further, for the p-galactosidase assay, a plasmid obtained by coupling {*- 
20 galactosldase gene to p-actin promoter (endowed by Dr. Junichiro INOUE of The Institute of Medical Science, The 
University of Tokyo) was used. 

2) Transf ection and luciferase assay 

25 [0028] Transf ection was performed by a DEAE-dextran method. 2x1 0* ceil were washed once with 1 XTBS (T ris-HCL 
(25 mM), NaCI (1 37 mM), KCI (5 mM). and Na^HPO^ (0.5 mM)) and Incubated in transfection buffer (2XTBS (200 uJ), 
1 00 X Ca 2+ • Mg^CaCfe - 2H 2 0)(78 mM , 4 uJ), MgCfe • 6H 2 0 (76 mM)), and DEAE-dextran ( 1 mg/ml, 200 uJ)) containing 
1 fig of plasmid at room temperature for 30 minutes with tapping for every 1 0 minutes. Thereafter, the cells were washed 
with 1 XTBS and Inoculated at 37°C on a 12-weH plate (Coster N. Y., U. S. A.) at 1 x 1 0 6 cells/well; On the day next, 

30 DHM2EQ or DHM3EQ solutions In various concentrations were added. After 2 hours 1 Incubation, TfMF-a (20 ngAnl) 
was further added and incubation was performed for 6 hours. The cells were centrifuged at 3,500 rpm for 5 minutes. 
After removing the supernatant, 50 uJ each of lysis buffer (Tris-HCI (25 mM. pH 7.8). DTT (2 mM), 1 ,2-diamlnocydohex- 
ane-N,N' J N , ,N-tetraacetic acid (2 rnM), and 10% glycerol, 1% Triton X-tO0) was added and the cells were solublllzed 
in Ice for 30 minutes. Then this was centrifuged at 1 5,000 rpm for 5 minutes and the supernatant was used as a sample. 

35 [0029] For 1 0 uJ of the sample, 1 00 uf of a luminescent substrate solution (Triclne (20 mM) , (MgCO^ - 4Mg(OH)2 - 
5H z O (1.07 mM), MgS0 4 (2.67 mM), EDTA (0.1 mM), DTT (33.3 mM), Coenzyme A (270 jiM), luclferin (470 jiM). and 
ATP (530 \M)) was added and amount of luminescence was quantitated by use of Lumat LB9501 (Berthold: Bad 
Wilctoad, Germany). Further, the measured amounts were corrected by 0-galactosidase assay to obtain the value of 
luciferase activity. 

40 

3) 0-Galactoskfase Assay 

[0030] p-Galactostdase DNA was to measure transfection efficiency and effect normalization. 
[0031] 20 u! of a sample was added to 230 jil of Z buffer (KCI (1 0 mM). MgS0 4 (1 mM). 2-mercaptoethanol (50 mM), 
« and NaP0 4 (1 00 mM: pH 7.5)) and further 50 uJ of o-nItrophenyl-0-D-galactopyranoslde (ONPG, Sigma) and a NaP0 4 
(100 mM, pH 7.5) solution (2 mg/ml) were added and the mixture was Incubated at 37°C. When the solution turned 
yellow, 250 uJ of Na^CX^ (1 M) was added thereto and the optical density at absorption wavelength of 420 nm was 
measured by use of a spectrophotometer (Hitachi, Ltd.) 

50 B) Collagen- induced arthritis preventing effect 

[0032] Type II collagen was emulsified together wfth an equivalent volume of Freund*s complete adjuvant to prepare 
1.5 mg/ml of administration solution. This was Intradermal^ Inoculated to the radicular portion of mouse tall In an 
amount of 0.1 ml (150 ngfrnouse) to sensitize the mouse. After 3 weeks, 0.1 ml of type II collagen emulsffied In the 
55 same operational mann er as described was intraperitoneal fy administered to mouse (1 50 jig/mouse) to effect booster 
immunization to induce arthritis. 

[0033] 6 Animals/group of mice were Intraperitoneal!/ administered with DHM2EQ and DHM3EQ in a dosage of 2 
mg/kg or 4 mg/kg 3 times/week from the day of Initial Immunization In a ratio of 0.1 ml/10g of the body weight, In total 



12 



EP 1 219 596 A1 



1 8 times/6 weeks. The control group (6 animals/group) was administered with 0.5% CMC solution in the same schedule 
as described above and to provide normal group (4 animals/group) in which no collagen arthritis was Induced. The 
effect of inhibiting collagen-induced arthritis was evaluated by degrees of the flare, swelling and stiffening ol anterior 
limb and posterior limb In scores of 0 to 4 (the maximum score of total for 4 limbs was 16). Score 0 was assigned to 

5 the case where no symptom was observed, score 1 was assigned to the case where only 1 of small joints such as 
fingers of the 4 limbs showed flare or swelling, score 2 was assigned to the case where 2 or more small joints or 
relatively large joints such as wrist or ankle of the 4 limbs showed flare or swelling, score 3 was assigned to the case 
where a whole hand or foot showed flare or swelling, and score 4 was assigned to the case where It was Judged that 
the swelling of one hand or foot reached maximum with stiffening of the joint. The results obtained are shown In Rgs. 

to 2(A) and 2(B). 

[0034] As will be apparent from the results shown in Figs. 1 (A) and 1 (B) , the novel compounds of the present invention 
InhtoitedNF-icB activity startngfrom 1 jicyml In the case of DHM2 EQ (Fig. 1 (A)) and at 10pg/ml in the case of DHM3EQ 
(Fig. 1 (B)). Furthermore, as will be apparent form Figs. 2(A) and 2(B), DHM2EQ and DHM3EO. in particular DHM2EQ, 
Inhbited collagen-induced arthritis, I.e., an animal experiment model of chronic articular rheumatism by use of mice 
is and thus their In vivo effectiveness was demonstrated. 

INDUSTRIAL APPLICABILITY 

(Application as a drug] 

[0035] As described above, DHM2EQ and DHM3EQ, the compounds of the present Invention exhibited NF-kB ac- 
tivation inhibitory effect and in vivo preventing effect for collagen-induced arthritis. Therefore, the compounds reprer 
sented byformulae (1a)or(1b)are conceivedto be useful as antl- Inflammatory agents and Immunosuppressive agents. 
[0036] The compounds represented by formulae (1a) or (1b) are weakly acidic substances and their salts include 
25 salts with organic bases such as quaternary ammonium salt, or salts with various metals, for example salts with alkali 
metals such as sodium. They may be used in the form of such salts. 

[0037] The compounds represented by formulae (1a) or (1b) and salts thereof can be administered after they are 
prepared Into solid compositions or liquid compositions for oral administration, injections for parenteral administration, 
external preparations, suppositories and so forth. The dosage may vary depending on age, body weight, symptom, 
30 therapeutic effect, method of administration, treating time and so forth but usually, they are.adminlstered In an amount 
of about 1 mg to 1 00 mg per day for an adult in 1 time or divided into several times. 

[0038] The solid composition for oral administration Includes tablets, pills, capsules, powder, granules and so forth. 
The composition may contain in addition to inert diluents, various additives* for example, lubricants, disintegrators, or 
dissolution aids according to a conventional method. The tablets or pills -may be covered with a film of a gastric or 
35 enteric dissolving substance as needed. 

[0039] The liquid substance for oral administration Includes emulsions* solutions, syrup, eiixirs and so forth that are 
pharmaceuticalry acceptable. The composition may contain in addition to inert diluents various auxiliaries such as 
humectants. suspending agents, edulcorants. flavors, fragrants, and preservatives. 

[0040] The injection for parenteral administration according to the present invention Includes sterile aqueous or npn- 
40 aqueous solvents, suspending agents and emulslflers. The injection may further contain auxiliaries such as preserv- 
atives, humectants, emulslflers, dispersants, stabilizers, dissolution aids (for example glutamic acid or aspartic acid). 
[0041] The composition for parenteral administration includes external liquid agents, ointments, liniments, supposi- 
tories for rectal aoVriinistration, and so forth. 

45 BEST MODE FOR CARRYING OUT THE INVENTION 

[0042] Hereinafter, the present invention will be illustrated in more detail by way of examples. However, the present 
invention is not limited thereto. 

50 Example 1 : Synthesis of N-(2-acetoxybenzoyl)-2,5-dimethoxyaniline 

[0043] 2,5-Dimethoxyanilfne (10.0 g, 65.3 mmol) was dissolved In pyridine (1 00 ml), and a solution of O-acetylsali- 
cyloyl chloride (13.0 g, 65.3 mmol) In ethyl acetate (50 ml) was added thereto over 15 minutes under Ice cooling. 
Thereafter, the mixture was stirred for 15 minutes at the same temperature as above. After adding water (1 0 ml) to the 
55 reaction mixture to stop the reaction, ethyl acetate (500 ml) was added and the reaction mixture was washed with 3 N 
hydrochloric acid (500 ml), water (500 ml). 2% sodium hydrogen carbonate solution (500 ml), and water (500 ml) in 
order. After drying It over Glauber's salt, the ethyl acetate layer was concentrated under reduced pressure and dried 
under vacuum to obtain the titled compound ( 1 9.8 g) as pale yellow syrup. The compound was used In the subsequent 
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step without purification. The titled compound purified by preparative thin layer chromatography had the following 
physical properties. 

Infrared Absorption Spectra: vmax (KBr) 3409, 1773, 1671, 1603, 1535, 1478, 1283, 1221, 1179 cm* 1 , 
Ultraviolet Absorption spectra: Xmax (MeOH) nm ( c ) 224 (18100), 309 (7890), 
5 FAB mass spectrum (m/z) : 31 6 (M+H)*, 

1 H-NMR spectra (COGI3, 400 MHz) : 6 2.37 (3H, s), 3.82 (3H, s), 3.87 (3H, s), 6.62 (1H, dd, J = 2.8 and 8.8 Hz), 6.84 
(1H, d, J = 8.8 Hz), 7.17 (1H, d, J = 7.2 Hz). 7.37 (1H, t, J = 8.0 Hz), 7.52 (1H, dt. J = 2.0 and 7.2 Hz). 7.99 (1H. dd, J 
= 2.0 and 8.0 Hz), 8.31 (1H, d, J = 2.8 Hz), 8.93 (1H, br s). 

10 Example 2: Synthesis of a^O-aceryisalicyloyOamlno^^^methoxy^.S-cydoriexadlenone 

[0044] N-(2-acetoxybenzoyO-2.5-cTmethoxyanlline (19.8 g) obtained In Example 1 was dissolved In methanol (400 
ml) and diacetoxyiodobenzene (27.3 g, 84.9 mmof) was added thereto under ice cooling and the mixture was stirred 
at room temperature for 1 hours. The reaction mixture was concentrated under reduced pressure to obtain brown 

1$ syrup-Uke residue, to which was added ethyl acetate (11). The mixture was washed with 5% sodium hydrogen carbonate 
solution (1 1), and 10% saline (11). The ethyl acetate layer was concentrated under reduced pressure to obtain brown 
syrup-Uke residue, which was purified by silica gel chromatography (1 kg, hexane/ethyl acetate^2/1) to obtain 12.8 g 
of solids. They were suspended in 30 ml of methanol and stirred to purify them. Thus, 10.9 g of the titled compound 
was obtained as white solids (yield: 50% in two steps). 

20 Melting point: 150-152°C 

Infrared Absorption Spectra: vmax (KBr) 3451, 1769, 1694,1520, 1198-cnr 1 , 
Ultraviolet Absorption Spectra : Amax (MeOH) nm ( e) 238 (14200), 313 (13800), 
FAB mass spectrum (m/z) : 332 (M+H)+, 

1 H-NMR spectra (CDCI3, 400 MHz): 5 2.47 (3H, s), 3.31 (6H, s), 6.48 (1H, dd. J = 2.0 and 10.8 Hz), 6.61 (1H, d, J = 
25 10.8 Hz),7.20 (1H t d, J = 7.2 Hz), 7.39 (1H, t. J = 7.6 Hz), 7.57 (2H. overlapped).8.05 (1H, dd. J = 1.6 and 7.6 Hz), 
8.89(1H,brs). 

Example 3: Synthesis of 5,6^poxy^,4-dlmemoxy-3-saBcytoylamlno-2-cyclohexenone 

30 [0045] 3-(0-Acetylsalicyloyl)amlno-4,4-dlmethoxy-2,5-cyclohexadienone (10.9 g, 33.0 mmol) was dissolved In tet- 
rahydrofuran (200 ml). 30% hydrogen peroxide (60 ml) and 1N sodium hydroxide (165 ml) were added thereto under 
ice cooling, and the mixture was stirred for 2 hours at the same temperature as described above. While the starting 
compound remained, treatment of the reaction mixture was performed, since according as the reaction was continued, 
decomposition of the objective compound occurred.- Ethyl acetate (500 ml) was added and the reaction mixture was 

35 washed with 1 N hydrochloric acid (300 ml), aqueous 1 0% sodium thlosu&ate solution (300 mlx2), and 10% saline (300 
ml) In order. After drying it over Glauber's salt, the ethyl acetate layer was dried under vacuum to obtain pale yellow 
syrup-like residue. In order to facilitate removal of the starting compound having a spot close to the objective compound 
on TLC, the residue was dissolved in acetone (100 ml), p-toluenesulfonlc acid was added, and stirred at room tem- 
perature for 1 .5 hours to decompose the starting compound. Methanol was distilled off under reduced pressure to 

40 obtain residue, to which was added ethyl acetate (200 ml) and the mixture was washed with water (200 ml). The ethyl 
acetate layer was dried over Glauber's salt to obtain deep brown syrup, which was purified by silica gel column chro- 
matography (400 g, toluene/ethyl acetate=1/1 ) to obtain 6.58 g of yeDow solids. The solids were suspended In methanol 
(20 ml) and stirred to wash to obtain 5.34 g of the titled compound as white solids (yield: 53%). 
Melting point: 147-149°C, 

45 Infrared Absorption Spectra: vmax (KBr)3264, 1674, 1651,1530, 1236, 1119, 1053, 1053 cm 1 , 
Ultraviolet Absorption Spectra: Xmax (MeOH) nm ( e ) 242 (5100), 314 (19600), 
FAB Mass Spectrum (m/z) : 306 (M+H)\ 

1 H-NMR spectra (CDCtg, 400 MHz) : 6 3.35 (3H, s), 3.58 (1H, dd, J = 2.4 and 4.4 Hz). 3.75 (3H, s), 3.89 (1H. d, J = 
4.4 Hz), 6.94 (1 H, t, J = 8.4 Hz), 7.04 (1 H, dd, J « 0.8 and 8.4 Hz), 7.24 (1 H, d, J = 2.4 Hz), 7.38 (1 H, dd, J = 1 2 and 
50 8.4 Hz). 7.49 (1H, br t. J = 8.4 Hz), 8.65 (1H, br s), 11.37 (1H, s). 

Example 4: Synthesis of 5,6^oxy-2-saHcyloylamlno-2<yclohexen-1,4-dlone 

[0046] 5,6-Epoxy^,4^ln^thoxy-3-saIk^oylamlno-2Hcyclohexenone (1,0 g, 3.27 mmol) was dlssolvedln methylene 
55 chloride (25 ml), trifluoroboron diethyl ether complex (1 ml) was added thereto under ice cooling, and the mixture was 
stirred at the same temperature as described above for 30 minutes. Ethyl acetate (300 ml) was added to the reaction 
mixture and the reaction mixture was washed with water (200 ml). After drying It over Glauber* salt, the ethyl acetate 
layer was dried under vacuum to obtain brown solids, which were washed with methanol (5 ml) to obtain the titled 
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compound (399 mg) as pale brown solids (yield: 47%). 
Melting point: 210*0 (decomposed), 

Infrared Absorption Spectra: vmax (KBr) 3453, 3202. 1713, 1667, 1642, 1611, 1537, 1231 cnv 1 . 
Ultraviolet Absorption Spectra: Amax (MeOH) nm ( e ) 250 (11900), 326 (15000), 
5 FAB Mass Spectrum (m/z): 259 (Nr), 

1 H-NMR Spectra (acetone-d* 400 MHz) : 6* 3.91 (1H, dd, J = 24 and 4.0 Hz),4.1 1 (1H, d, J = 4.0 Hz), 7.07 (1 H, t, J = 
8.4 Hz). 7.13 (1H, d, J = 8.4 Hz), 7.51 (1H, dt, J = 1.6 and 8.4 Hz). 7.61 (1H. d, J = 2.4 Hz). 8.06 (1H. dd. J = 1.6 and 
8.4 Hz), 10.83 (1H, brs), 10.88 (1H, br s). 

io Example 5: Synthesis of DHM2EQ 

[0047] 5,6-Epoxy-2-salfcyloylamino-2<yck>hexen-1 ,4-dlone (81 .8 mg, 0.316 mmol) was suspended In methanol (10 
ml), sodium borohydride (11 .9 mg, 0.31 6 mmol) was added thereto under ice cooling, and the mixture was stirred at 
the same temperature as described above for 1 0 minutes. Ethyl acetate (50 ml) was added to the reaction mixture and 

15 the reaction mixture was washed with IN hydrochloric acid (50 ml) and water (50 ml) in order. After drying It over 
Glauber's salt, the ethyl acetate layer was dried under vacuum to obtain pale brown solids, which were suspended In 
with methanol (1 ml) and stirred to wash them to obtain DHM2EQ (45.3 mg) as white solids (yield: 72%). 
Appearance and Property: White powder, weakly acidic substance, 
Melting point 185°C (decomposed), 

20 Rf value of TLC: 0.45 (measured after development by thin layer chromatography silica gel (Art. 1 .05715, produced 
by Merck, Inc.) with chlorofomrvmethanol (10:1) as a development solvent, 
Infrared Absorption Spectra: vmax (KBr) 3360, 1663, 1634, 1609, 1526, 1204, 1071 crrr 1 , 
Ultraviolet Absorption Spectra: Xmax (MeOH) nm ( e ) 242 (5950), 314 (20400), 
FAB Mass Spectrum (m/z): 262 (M+H)*, 

25 Molecular formula: C 13 H t1 NO s , 

1 H-NMR Spectra (DMSO-cfe, 400 MHz): 6 3.43 (1 H, dd. J = 2.4 and 4.4 Hz). 3.85 (1H, dd, J = 2.4 and 4.0 Hz), 4.83 
(1H, brs), 6.70 (1H, brs), 6.99 (2H, overlapped), 7.45 (1H, t, J = 8.8 Hz), 7.93 (1H, dd, J = 2.0 and 8.8 Hz), 10.83 (1H, 
brs), 10.88 (1H, brs). 

30 Example 6: Synthesis of 3,3^methoxy^,5-epoxy-6^hydroxy-2-sallcyloylamlno<yclohexene 

[0048] 5,6-Epoxy-2-salk^loylamino-2-cyclohexen-1 ,4-dlone (200 mg, 0.655 mmol) was dissolved in a mixed solution 
of methanol (5 ml) and 5% sodium hydrogen carbonate (5 ml), sodium borohydride (24.8 mg, 0.655 mmol) was added 
thereto under ice cooling, and the mixture was stirred at the same temperature as described above for 30 minutes. 

35 Ethyl acetate (50 ml) was added to the reaction mixture and the reaction mixture was washed with IN hydrochloric acid 
(50 ml) and water (50 ml) In order. After drying It over Glauber's salt, the ethyl acetate layer was concentrated under 
reduced pressure and dried under vacuum to obtain syrup (206 mg), which were developed by preparative thin layer 
chromatography with a developing solution of toluene/acetone (1/1) to obtain the titled compound (97 mg) as a color- 
less, transparent syrup (Yield : 48 %). 

40 Melting point: 1 70-1 72°C, 

Infrared Absorption Spectra: vmax (KBr) 3366, 3285, 1657, 1537, 1236, 1128, 1063, 1046 cm 1 . 
Ultraviolet Absorption Spectra: Xrnax (MeOH) nm ( e ) 242 (8180), 262 (9190). 300 (7610), 
FAB Mass Spectrum (m/z) : 308 (M+Hy*. 

1 H-NMR Spectra (COCI3, 400 MHz ) : 5 2.13 (1H. d, J = 10.0Hz). 3.27 (3H. s). 3.49 (1H. s). 3.63 (1H. s). 3.64 (3H. s), 
45 3.64 (1 H, overlapped), 4.76 (1 H, dd, J = 2.0 and 1 0.0 Hz), 6.68 (1 H, d, J = 2.0 Hz), 6.89 (1 H, t, J = 7.6 Hz), 7.01 (1 H, 
d, J = 7.6 Hz), 7.34 (1 H, dd, J « 1 .5 and 8.3 Hz), 7.43 (1 H, t, J = 7.6 Hz), 8.23 (1 H, s), 11 87 (1 H, s), 
1 H-NMR Spectra (CD 3 OD, 500 MHz ) : 6 3.28 (3H, s), 3.51 (1H, dt, J = 2.4 and 4.8 Hz). 3.57 (3H, s), 3.63 (1H, d, J = 
4.8 Hz), 4.68 (1H, t, J = 2.4 Hz), 6.68 (1H, t, J = 2.4 Hz), 6.91 (1H, dd, J = 0.4 and 8.4 Hz), 6.93 (1H, dt, J = 0.4 and 
7.8 Hz). 7.36 (1H. dt. J = 2.0 and 7.8 Hz). 7.94 (1H, dd. J = 2.0 and 7.8 Hz). 

50 

Example 7: Synthesis of DHM3EQ 

[0049] 3,3^imemoxy^,5-epoxy-6-hyo*oxy-2-sal^ (87.0 mg, 0.283 mmol) was dissolved In 

acetone (2 ml), p-toluenesulfonlc acrd (5 mg) was added thereto and the mixture was stirred at room temperature for 
55 1 hour Ethyl acetate (20 ml) was added to the reaction mixture and the reaction mixture was washed with water (15 
ml) . After drying it over Glauber's salt, the ethyl acetate layer was concentrated under reduced pressure to obtain white 
solids, which were suspended In with ethyl acetate (1 ml) and stirred to wash them to obtain DHM3EQ (55.1 mg) as 
white solids (yield: 74%). 
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Appearance and Property: White powder. weakly acidic substance 
Melting point: 178-182°C. 

Rf value of TLC: 0.36 (measured after development by thin layer chromatography silica gel (Art. 1.05715, produced 

by Merck, Inc.) with chlorofornvmethanol (10:1) as a development solvent. 

Infrared Absorption Spectra: vmax (KBr) 3457, 3102, 1696, 1620, 1559, 1381, 1233 cnr 1 , 

Ultraviolet Absorption Spectra: Amax (MeOH) hm { e ) 248 (12000), 301 (9360), 

FAB Mass Spectrum (m/z) : 262 (M+Hp, 

Molecular formula: C^H^NOs, 

1 H-NMR Spectra (DMSO-de, 400 MHz): 6 3.63 (1H, d, J = 3.9 Hz), 3.84 (1 H, br), 4.67 (1H, br s), 6.97 (2H, overlapped), 
7.42 (2H , overlapped), 7.94 (1 H, d, J = 8.0 Hz), 1 0.60 (1 H, br s), 11 .71 (1 H, br s). 



Claims 

1. Salteylamide derivatives represented by formula (1) 




a) 



wherein R 1 represents a hydrogen atom or a C2-4 alkanoyl group, R 2 represents a group represented by the 
following formulae (A). (B), (C), (D), (E), (F) or (G): 



o: 




(F) (G) 



Wherein R 3 represents a C1-4 alkyl group. 
2. Sallcylamide derivatives as claimed fn dalm 1 , represented by formulae (1a) or (1b) 
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5 



10 




3. Sallcyiamide derivatives as claimed In claim 1 , represented by formula (2) 

is 



20 




OMe 



wherein the symbol in the formula has the same meaning as described in claim 1 . 
30 4. Salfeylamide derivatives as claimed In cJalm 1 , represented by formula (3) 



35 



40 




O 



wherein the symbols in the formula have the same meanings as described in clam 1 . 

45 

5. Sallcyiamide derivatives as claimed In dalm 1 , represented by formula (4) 



50 
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6. 
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wherein the symbol In the formula has the same meaning as descrobed In claim 1. 
A salicylamide derivative as claimed In claim 1, represented by formula (5) 




7. Salicylamide derivatives as claimed In dalm 1 , represented by formula (6) 




wherein the symbol in the formula has the same meaning as described in claim 1 . 
8. A process for producing salicylamide derivatives represented by formula (2) 




OMe 

wherein the symbol In the formula has the same meaning as In described above, comprising reacting 2,5-dimeth- 
oxyaniline with O-alkanoylsalteyioyl hallde represented by formula (7) 




o 



wherein R 1 has the same meaning as described in claim 1 , and X represents a halogen atom. 
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9. A process for producing salicylamide derivatives represented by formula (3) 




wherein the symbols in the formula have the same meanings as described above, comprising reacting a salicyia- 
mide derivative represented by formula (2) 




OMe 



wherein the symbol In the formula has the same meaning as described in claim 1 , with an alkanol represented by 
formula R^H wherein R 3 Is a CI -4 alky] group, In the presence of a compound represented by a formula C 6 H 3 I 
{OAc) 2 wherein Ac Is an acetyl group. 

10. A process for producing salicylamide derivatives represented by formula (4) 




wherein the symbol In the formula has the same meaning as described above, comprising subjecting a salicylamide 
derivative represented by formula (3) 
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wherein the symbols in the formula have the same meanings as described In clabn 1 , to epoxldatlon. 
11. A process for producing a sallcylamlde derivative represented by formula (5) 




O 



comprising subjecting a salicyfamlde derivative represented by formula (4) 




wherein the symbols In the formula have the same meanings as descrtoed In claim 1 , to dedlalkylketalation. 
12. A process for producing sallcylamlde derivatives represented by formula (6) 




OH 

wherein the symbol in the formula has the same meaning as described above, comprising subjecting a sallcylamlde 
derivatives represented by formula (4) 
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wherein the symbols In the formula have the same meanings as descrtoed in claim 1 , to reduction. 
13. A process for producing a salicyfamide derivative represented by formula (la) 




to reduction. 

14. A process for producing a salicylamide derivative represented by formula (lb) 




OH 

comprising subjecting a salicylamide derivative represented by formula (6) 
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wherein the symbol In the formula has the same meaning as described In claim 1 , to dedialkytketalatton. 

15. A drug comprising a sallcyt amide derivative represented by formulae (1a) or (1b) as datmed In claim 2 or a salt 
thereof as the active ingredient. 

5 

1 6. An agent for inhibiting the activation of NF-tcB comprising a salicylamlde derivative represented by formulae (1 a) 
or (1b) as described in claim 2 or a salt thereof as the active ingredient. 

17. Anti-inflammatory agent or Immunosuppressive agent, comprising a salicylamide derivative represented by for* 
io mulae (1 a) or (lb) as described In daim 2 or a salt thereof as the active ingredient. 
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Fig. 1 
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Fig. 2 
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